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Lo  Wo  Kissinger  M 

Explosives  Division  Files 

Chlorination  of  2, 2-Diaitrcprcpaac  and.  the  Preparation  of  Hol*#eaSp 
Derivatives  of  2,2-Dinitropropane.  NOn-149 

The  photochemical  chlorination  of  2, 2«dinitropropans  is  oztromaly  ^ 
slow-  l»Chloro-2c.2~diaitrOi>ropsJie  was  produced  in  about.  20$ 
together  with  a  snail  quantity  of  a  polychloro-compeund  of  unknown 
structure.  l-Chloro^’.,  2»dinit"opropane  has  also  been  prepared  from 
2 , 2-  di  ni tropropanc  1 f  and  2, 2-.dlni trc»l „  3~propandiol »  an  lateraadiet 
in  the  preparation  of  le3~dichloro-2t2.dinltyopropanet.  baa  baan^fH 
pared  from  dinitromethane  and  formaldehyde. 


The  data  presented  here  era  :©?  the  information  of  the  Explosives 
Division.  They  may  not  represent  the  judgment  of  the  Laboratory 

\a)  diley  and  HasB9  Cham.  Hev.  ^2,  ^05(1943). 

£b)  Smith  and  Walton,  NOItf  10335,  p.  14° 

(a)  Si  caliber,  N01M  10508. 
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1.  It  is  believed  to  be  of  interest  to  study  the  detonation  of  experimental 
high  explosives  whose  reaction  products  differ  materially  from  those  formed 
from  convent? oual  service  o.cplosiveT-  Efforts  to  prepara  explosives  for 
t&loh  the  mean  mol  ecular  weight  of  tha  detonation  products  is  substantially 
different  from  that  of.,  *«y.,  TNT  have,  led  to  attempt i  to  prepare  hydrogen* 
free  explosives.  With  the  purpose  of  keeping  the  molecular  weights  to  ce 
averaged  as  nearly  alike  ae  possible,  a  series  of  explonives  with  a  part  or 
all  of  the  hydrogen  replaced  ay  halogen  ars  being  prepared  by  the  Organic 
Chemistry  Section.  Preliminary  work  on  the  preparation  of  halogen  derivatives 
of  2,2-dinitropropane  is  reported  here. 

II.  Photocbralcsl  Chlorination  of  2~Iftn.it  ropropaae 

2.  7ery  little  work  appear*  in  tbs  literature  on  the  halogenation  of 
nltrooliph&tic  compounds  in  which  the  attack  Is  on  a  carbon  not  attached  to 
a  oltro  group.  Biley  and  McBee  (reference  a.)  studied  the  photochsnicf-L 
chlorination  of  nononl tro aliphatic  compound-'  and  were  able  to  orepare  »pik>- 

ohloronitro  derivatives  in  whioh  the  chlorine  atom  appeared  in  the  1  and 
2  position  with  respect  to  the  nitre  grot?). 
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3.  She  photochemical  ohlorlnation  of  2, 2»4initr'’p ropane  van  studied  under 
a  variety  of  conditions*  Under  the  conditions  (<  ascribed  below)  in  which 
the  oust  chlorination  was  observed  the  rate  of  chlorination  was  impractioally 
ttlowe  After  170  hours  of  chlorination  only  an  equivalent  of  1/2  atom  of 
chlorine  vac  introduced.,  Fractionation  of  this  material  resulted  in  the 
recovery  of  45  percent  of  unreacted  2, 2-dinitropropane  and  about  20  percent 
of  l~obla:r©«2, 2*dinitropropane*  A  email  fraction  of  material  was  obtained 
which,  on  analysis  for  chlorine,  was  probably  a  trJ.®  or  tetrachioro  deriva¬ 
tive*  Nitrogen  analyses  however  showed  that  only  half  the  required  nitrogen 
remained  indicating  that  during  this  prolonged  chlorination  at  least  one  of 
the  nitro  groups  suffered  replacement* 

Uo  The  conditions  under  which  the  above  described  products  were  obtained 
involved  ’nesting  under  reflux  a  solution  of  2,2»4inltropropane  in  about 
4  volumes  of  dry  carbontetraohloride  in  &  round  -  bottom  flask  illuminated 
by  two  eealed  -  beam  auto  spot  lights  (6?r 4»75^  each)*  The  chlorine  was 
introduced  into  the  flask  through  a  fritted  glass  filter  stick  after  pre~ 

1 ini nary  drying  with  concentrated  sulfuric  acid* 

5*  As  the  chlorination  of  2s3»dinitrepropane  proved  to  be  so  slow  end  another 
Section  was  having  difficulty  in  causing  the  explosion  of  2,2-diaitropropane 
Itself  to  propagate  (see  reference  b.)s  this  approach  was  dropped* 


of  Helated  Derivatives  of  2,2-Dinitx 


6*  Concurrent  with  the  chlorination  of  2„2~dinitropropane  the  prop&ratica  of 
i-chloro-2, 2=riinitropropane  (III)  and  l,3~dichloro-2,2-dinifc?opropano  (TI) 
by  way  ef  the  corresponding  alcohols  was  undertaken*  l-Chloro-2, 2-dinltro- 
propane  (III)  and,,  at  the  time  of  writing,  the  intermediate  glycol,,  2,2* 
dinitropropanediol-»lc3(F)B  needed  for  the  preparation  of  (71)  have  been  pre¬ 
pared* 


7,  ,l-Chlorc*£,2-ainitropixpane  (III)  wan  prepared  by  the  action  of  phosphorus 
pesiachloride  on  2,2-dinitropropanol  (II),  which  ie  readily  obtainable  from 
1,1-dinitroethaae  and  formaldehyde »  The  action  of  phosphorus  pentaehloride 
on  2, Sadlnitropropanol  (II)  results  in  the  formation  of  tho  desired  chloro 
compound  (XII)  in  about  30~35  percent  of  the  theoretical  yield,  accompanied 
by  15-20  percent  of  the  theoretical  yield  of  the  phosphate  ester  of  2,2- 
dinit  ropro  panel  (17)* 


60  The  oonditione  under  which  these  oompounie  were  prepared  were  ae  follows: 
(s)  1,1-Dinltroethans  (I)  was  prepared  as  described  in  reference  c* 


(b)  2,2=Dinltropropanol  (II)  was  prepared  by  hosting  under  reflui  a 
solution  of  1,1-dinitroethtns  (I)  in  1-1*5  molecular  equivalents  of  36  percent 
aqueous  formaldehyde  for  3*,6  hours.  The  dinl tropropsaol  uao  extracted  fros. 
the  cooled  solution  with  ether  and  fractionated  by  distillation  under  reduced 
pressure*  A  fraction  boiling  at  7?**80°0o  at  2  mm.  u-as  obtained*  Nitrogen 
analyser  were  correct  for  2,2-dlnitropropsncl  (II).  The  yield,  nearly  quan¬ 
titative,  was  unaffeoted  by  the  presence  of  dilute  aulfurio  acl&o  2,2- 
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Dlnitroprop&nol  (ZZ)  melts  at  79=21 °C,  Is  wazy  la  appearance  and  seems  to 
be  quite  hygroscopic,,  Zt  was  previously  prepared  under  an  OSFJ)  contract 
(reference  d.)c 

KO2 

« 

CH3CH(N02)2  +  HCKO  — — ^GE^-C  -  OH^H 

HQ2 

(I)  (ID 

9.  The  chlorination  of  2, 2=dinitropropaaol  was  accomplished  by  carefully 
mixing  the  alcohol  with  molecular  equivalent  of  phosphorus  pentsu- 

chloride  with  cooling.  After  the  addition  was  complete  the  reaction  mixture 
was  allowed  to  warm  to  spontaneously  or  if  nooessazy  it  was  heated 

to  about  50°C„  for  about  l/2  hour.  She  solution  was  poured  into  ice  water 
and  the  1-chl ora-2,2»dinitropropar.e  (III)  extracted  with  ether t  dried  over 
calcium  chloride  and  fractionated  by  distillation  under  reduced  pressure. 
l-Chloro=»2, 2-dinitropropsne  bolls  at  75-77°C«  at  3  it  is  waxy  in  ap¬ 
pearance. 


10.  The  analytical  data  obtained  from  Oak  wold  Laboratories  on  a  sample 
of  this  compound  ares 


Found 

CKlc'd  for  III 

r 

21.35.  a. 57 

21.37 

f>  H 

2.S8,  2.93 

2.97 

f>  s 

14.33,  14.41* 

16.62 

#  01 

a. 36,  a.27 

a. 07 

11.  After  ether  extraction  of  tho  l-ohlora*?, 2-diaitropropane  (III)  a» 
described  above,  an  ether  -  water  insoluble  crystalline  material  melted, 
after  crystallisation  from  chloroform,  at  155  C.  Its  elementary  analyses 
are  in  agreement  with  the  phospb&ts  estar  17. 

Found 

Calo»d  for  IT. 

%  0 

a.so,  a.93 

a.e6 

1>  B 

3.24,  2.98 

3.04 

$  fl 

17.30,  16.90 

17.00 

i>  ? 

o-12,  6.15 

6.28 

*  The  low  nitrogen  is  in  poor  agreement  with  the  calculated.  However, 
this  seems  to  be  typical  of  many  nivrogea  determinations  of  these  polynitro- 
aliphatic  compounds. 
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CH3-C  -  CHgDH 


CS3-C  -  CHgCl 


CH3-C  -  CHjO  I  PO 


(HI) 


12.  At  the  tine  of  writing  2, 2~aiaitrepropsndiol«l,3  has  been  prepared 
by  the  notion  of  fonaldehyde  on  dlnltronathane.  Its  reaction  with  phosphorus 
pentaohlorlde  is  in  process  of  being  studied  and  will  be  reported  upon  in  a 
subsequent  HOXtf. 


13°  The  writer  wishes  to  acknowledge  the  sxpertcontal  work  in  this  study 
above  by  Mr.  Sean  W.  Jensen  and  Mr.  Francis  Taylor, Jr c 
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